Systemic and local cocaine increase extracellular serotonin in the nucleus accumbens.
The effect of systemic or intra-accumbens injections of cocaine on serotonin (5-HT) overflow was studied by nucleus accumbens microdialysis in freely moving rats. In Experiment 1, cocaine was injected intraperitoneally at 0, 10, 20, and 30 mg/kg. In Experiment 2, cocaine (3.6, 7.2, and 14.4 mM), lidocaine (7.2 mM), or saline was infused through the probe by reverse microdialysis. Extracellular serotonin (5-HT) and 5-hydroxyindoleacetic acid (5-HIAA) were measured by high-pressure liquid chromatography and electrochemical detection. Systemic administration of cocaine induced a dose-related increase in 5-HT overflow and a decrease of 5-HIAA. Intra-accumbens cocaine infusion also caused a dose-related increase in 5-HT, but no effect on 5-HIAA. As a control for local anesthesia, equimolar lidocaine did not increase 5-HT. The difference between lidocaine and cocaine was not due to unequal diffusion out of the probe, because previous in vivo calibration of the probe showed that more lidocaine than cocaine diffused out of the probe when equimolar solutions were infused. These experiments suggest that systemic cocaine acts on the nucleus accumbens to increase synaptic 5-HT.